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(57 -~ ABSTRACT

An apparatus for concentration of or liquid treatment
of liquid-containing substance mixtures, particularly
cellulose pulp, in which a preferably upright container
is adapted for axial flow of cellulose pulp there-
through. A plurality of screen bodies which have out-
lets and are mounted in the container and have perfo-
rated or slotted walls for the collection of liquid sepa-
rated from the cellulose pulp are provided. The screen
bodies are arranged substantially radially in the cross-
section of the container and extend from the periph-
ery of the container to a filling body or the like pro-

‘vided in the container preferably centrally therein.

- 25 Claims, 12 Drawing Figures

R

L T TR T e L o "I I I




U.S. Patent  oOct. 12,1976 ~ Sheet 1 of 4 3,985,005




U.S. Patent oOct 12, 1976  Sheet2 of 4 3,985,005

| 37 FIG.4
AR
i\ 28 '

a - 38
TYHA000) Y \NTH/A977777977

T i 24
E‘ ’ ARAWLRRRY WY

OIS TSI TISINY. VIS,

222777

7




U.S. Patent oct. 12, 1976 ~ Sheet3of4 3,985,005

51 32018 21




U.S. Patent oOct. 12,1976 Sheet4 o4 3,985,005




3,985,005

1

APPARATUS FOR PROCESSING .
LIQUID-CONTAINING SUBSTANCE MIXTURES,
PARTICULARLY CELLULOSE PULP

BACKGROUND OF THE lNVENTlON

This invention relates to an apparatus and such con-
tainers for the processing of liquid- -containing sub-
stance mixtures, particularly fiber pulp suspensions of
cellulose pulp, which are designed for axial flow of the
fiber pulp suspension and comprise at least one set of
screen bodies disposed substantially on the same level
tfor screening-off liquid which is not desired in subse-
quent treatment steps. This treatment of the fiber pulp
suspension can be carried out by concentration, wash-
ing, chemical treatment, particularly bleaching, or sim-
llar treatments with the object of removing at least part
of the liquid, in which the fiber pulp is suspended.

When there 1s a pulp concentration of 2-4% to
 8-15%, the liquid amount to be removed is drained
through the screen bodies without supply of compen-
sating liquid. When washing or bleaching, particularly
when so-called dynamic bleaching, treatment liquid is
supplied through special means. The treatment liquid
may bc water or washing liquid or liquid of a chemical
strength lower than that of the suspension liquid to be
exchanged and, respectively, bleaching liquid, extrac-
tion liquid such as alkali or water. The supply means
are located in connection to the screen bodies in such
a way that the agent supplied is passed through the
fiber pulp suspension tranwersely in relation to the
flow direction of the su5pensmn ‘As a result of this
transverse flow, the liquid, in which the cellulose-con-
‘taining material is suspended, is replaced entirely or
partially by the liquid supplied.

Known designs of the aforesaid apparatus are pro-
vided with a plurality of cylindric screen bodies, which
have different diameters and are arranged concen_tri-
cally for screening across the entire cross-section of the
container. Treatment liquid is spread between the
screen bodies from spray pipes rotating in concentric

paths to spread the liquid in two opposed radial direc-

tions. One difficulty in this conjunction is to distribute
the liquid in correct proportions in one and the other
- direction, because the liquid most readily flows radially
outward to the larger screen surface on the outer
screen body. Attempts have been made to counteract
“this inconvenience by a number of measures which,
however, did not bring about a fully satisfactory result.
The problems with concentric cylindric screen bodies
1s mirrored by the discussion covered in the Swedish
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patent specifications 225 814, 341 654, and 342 270. A

further -inconvenience in conjunction with cyhndric
screen bodies 1s the-difficulty of access to the screen
bodies for inspection, cleaning and exchange.

' SUMMARY OF THE INVENTION

" In order to avoid and overcome the above p'roblems,
an apparatus is provided for the concentration and/or
liquid treatment of cellulose pulp. Liquid treatment

may be washing or bleaching. The apparatus of the.

present invention comprises an . upright container
adapted for axial flow of cellulose pulp therethrough,
and a plurality of screen bodies which have outlets and
are mounted in the container. The screen bodies have
perforated or slotted walls:for the collection of liquid
separated from the cellulose pulp and the screen bodies
are arranged substantially radially in the cross~sect10n
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2
of the container and extend from the periphery of the
container to a filling body or the like provided in the

~container preferably centrally therein. The screen sur-

faces of the screen bodies are vertical or substantially
vertical and the height of the screen surfaces of the
screen bodies is substantially constant along the radial
extension of the screen bodies. Alternatively, the
helght of the screen surfaces of the bodies can decrease
in the radial direction with reduced distance from the

axis line of the container. The ratio between the height

of the screen surfaces on the screen bodies at the pe-
riphery of the container and the height at the periphery
of the filling body is substantially equal to the square of
the ratio between the distance of the screen surfaces
relative to each other at the periphery of the container
and filling body, respectively. Alternatively, the ratio
between the height of the screen surfaces on the screen
bodies at the periphery of the container and the height
at the periphery of the filling body may be equal to the
ratio between the distance of the screen surfaces rcla-
tive to each other at the periphery of the container and
the filling body respectively. Stiil alternatively, the ratio
between the height of the screen surfaces on the screen
body at the periphery of the container and the height at
the periphery of the filling body may be at a maximum
equal to the ratio a*:b? and at a minimum to the ratio
a:b. It may even be possible that the ratio i1s a valuc
smaller than the ratio a:b. The screen bodies may in-
clude an undivided cavity between two perforated wall
portions. Alternatively, the cavity may be divided by a
partition wall. The perforated or slotted wall portions

of the screen bodies may be substantially pardllel The

distance between the perforated or slotted walls in the

screen bodies may decrease with reduced distance

from the axis line of the container, i.e., the screen bod-
ies are wedge-shaped seen in a normal plane to the axis
line of the container. The outer end wall of the screen
bodies at the periphery of the container may be pro-
vided with a detachable cover and/or inspection glass
to render possible the cleaning from within and, respec-
tively, the inspection of the screen bodies during
through flow of cellulose pulp. The screen bodies them-
selves may be dismountable and moutable from outside
the container by radial movement, thus making them
easier to clean. Appdratus is also arranged so that the
screen bodies are connected to at least one conduit

~provided to transfer pressure impulses of liquid or gas

from a pressure source by a relay controled solenoid.
Each screen body half may be connected to at least one
separate conduit provided for transferring pressure
impulses. A valve may be provided to transfer pressure
impulses at timed intervals or, alternatively, to transfer
pressure impulses substantially continuously. The drain
openings of the screen bodies may be connected to
means provided to hold the drain openings closed dur-
ing transfer of the pressure impulses. The drain open-
ings and the drain conduits of the screen bodies are
continuously defined toward the ambient by liquid
traps. The conduits for transfer of the pressure im-
pulses and the conduits for drained liquid are con-
nected to the screen body at the periphery of the con-
tainer, or, alternatively, at the periphery of the portion
of the filling body. A centrally located valve is provided
to transfer pressure impulses to the screen bodies and,
when required, to close the drain openings of the
screen bodies during transfer of the pressure mmpulses.
Means are provided with a shield for a guldmg treat-
ment liquid supplled on both sides of the shield i in the
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desired direction. Additionally, further means may be
provided to supply treatment liquid on different levels
between the screen bodies. In addition, the means for
supplying treatment liquid may have a decreasing width

with reduced distance from the ‘axis line of the con-

tainer, secn In a normal planc through the container.
Addltlondlly, a tower scraper is provided at the upper

portion of the container for dlschdrgmg treated cellu-
lose pulp to a shaft. The lower edge of the scraper blade
of the tower scraper may be, when rotdtmg, descrlbmg
an arca, the generatrix of which, scen in an axial plane
through the axis line of the container, is in parallel with

10

a center line for the pcrfordted screen surfdce of the.

screen body.
Although this invention will be described with re-

- stood that many variations and modifications will be

- obvious to those skilled in the art, and it is preferred, .
therefore, that the scope of the invention be limited,

not by the specific disclosure herein, but only by the
appended Cldlmb

DETAILED DESCRIPTION OF THE DRAWINGS

The invention is described in the following with refer-
ence to the accompdnymg schematic drawmgs in

whlch

of the prcscnt invention,

'FIG. 1 is a sectional view showing one embodlment |

15
spect to its preferred embodiments, it should be under-

20

25

FIG. 2 is a view on a larger scale of the same cmbodi-

ment shown in FIG. 1 scen from above, whlch view 1S

limited to three screen bodies, a sector of 36° of the
container, whlch_ indicates that the total number of
scrcen bodies across the entire cross-séction of the
container for the ‘embodiment shown is 10, times
greater, i.e.,’30 bodies, | |

- FIG. 3 is a cross sectional view taken ‘along lines

[II—III of FIG: 2 and 7 and shows a suitable screen
body with supply means for treatment liquid,

FIGS. 4 and 5 show a valve means for closing the
scrcen bodies Intermittently and/or for transferring
pressure impulses to the screen bodies and, when re-
quired, intermittently transferring treatment liquid to

the supply means,
" FIG. 6 shows a stuffing box means for adding pres-

surc impulses and treatment liquid,

FIG. 7 shows a proposed connection of conduits for

transferrmg pressure impulses to screen bodies divided
by partition walls,

~ FIG. 8 shows a sectional view of a further embodi-
ment of the container with screen bodies and supply
means,

FIG. 9 shows the embodlment of FIG. 8 on a larger
scale, -

FIG. 10 shows by way of a section a suitable design of
a supply means for treatment liquid for this embodi-
ment, satd section bemg made along the lme X-—X 1n
FIG. 8,

FIG. 11 shows a sectional view of an embodiment
intended for several treatment steps durmg the ﬂow of
the cellulose pulp through the container, -

FIG. 12 is a view of a modified embodiment.

In the Figures, 1 designates an upright, preferably
cylindric container, the upper portion of which is
shown in FIG. 1, and which is adapted to continuous or
step-by-step flow of cellulose pulp with a pulp concen-
tration of 6-20%, suitably 8-15% 'and preferably
10-12% in'the direction indicated by arrows 2. A wid-
ened upper portion 3 of the container is provided with
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4

a plurality of screen bodies 4 disposed substantially on
the same level. The screen bodies extend across the
container, preferably radially orssubstantially radially
from the periphery of the widened container portion 3
to an ner hollow filling body 5. The filling body pref-

erably is designed with a cylindric upper portion 6 and
a conical lower portion 7 with an acute top angle so as

not to disturb the uniform upward flow of the cellulose

pulp. The filling body 5 is supported on stays or arms 8,
the cavities of which are well adapted for the drainage
of screened-off liquid. A tower scraper (not shown) of
known kind can advantageously be supported in the
filling body. The object of the tower scraper is to dis-
place the cellulose pulp at the upper portion of the
container outward to a drainage conduit or a shaft for
transport of the pulp to a subsequent treatment step.
(See FIG. 11). The cavity in the filling body may also
be utilized for valve means, condutts, etc., as will be-
come apparent from the following description. The
diameters of the container 1, its upper portion 3, and
the upper portion 6 of the filling body are to be chosen
so that the area of the container does not decrease, or
does not substantially decrease, in the flow direction of
the cellulose pulp, even if the container portions 1 and
3 may have substantially the same diameters, which

- implies a lower flow rate at the lower portion of the

container. Furthermore, the diameter ratio between
the portions 3 and 6 should be chosen to be not greater
than about 6:1, suitably not greater than 3:1, and pref-
erably not greater than 2:1, so that the dlstance be-
tween the screen bodies at the perlphery of the wid-

ened portion 3 will not be much too large in relation to

the corresponding distance at the cylindric portion 6.
F1G. 2 shows a diameter ratio of about 2.5:1. In order
to achieve a uniform displacement, it is necessary to
compensate for different distances between the screen
bodies. This may render difficulties at normal opera-
tion conditions, if the diameter ratio exceeds 6:1.
“When the aforesaid diameter ratio 2.5:1 is chosen,
the distance a between the screen bodies at the periph-
ery of the container will exceed the distance b at the
filling body by about 2.5 times. At an equal degree of
displacement, the necessary amount of treatment liquid
will thereby decrease quadratically with the distance
from the axis line of the container. This amplies that
the screeningoff surfaces 9 of the screen bodies 4 are to
be designed with decreasing height in the inward direc-
tion. In the example chosen, the height ratio between
the height ¢ of the screen surface at the periphery of the
container and 4 at the filling body will be 6:1, or in any
case of about this magmtude which value will decrease
to 4:1 at a ratio a:b = 2. Deviations, however, may
occur in view of the fact that a number of factors affect
the transverse flow of the treatment liquid and, for
example, the friction conditions at screen surfaces of
different sizes during the passage of the cellulose pulp.
Therefore, it is here stated generally that the amount of
supplied treatment liquid and preferably the size of the
screen surfaces are with decreased distance to the axis

line of the container to be reduced to a necessary de-

gree, so that a uniform displacement across the entire
cross-section of the container is achieved.

‘In the apparatus according to the invention the
screen bodies 4 can be designed straight and of equal
length. For technical reasons, with respect to manufac-
ture and spare parts, the bodies should be made identi-
cal. This does not preclude, however, the utilization of
different types, with respect to form, size, hole area;
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etc., for different operation conditions, particularly for
sc:reen bodies in a set of bodies arranged on different
levels in relation to screen bodies comprlsed in another

set. Each screen body 4 comprises a pair of wall por-

tions 9 of opposed spaced relationship which are brok-
en-through by means of slotting or perforation. The
longitudinal direction of the slots should be substan-
tially the same as the flow direction of the cellulose
- pulp. The broken-through wall portions transform up-
- wardly and downwardly into portions 10 and 11, re-
spectively, which preferably are not broken-through, so
that a cavity 12 for the collection of separated liquid is
formed. The lastmentioned portion 11 serves also as a
groove for the discharge of separated liquid. The sup-
ply means 13 1s an oblong hollow member, preferably a
pipe 14, which may be provided on the upper side with
a shleld plate 15 for guldlng the flow of processing
iquid from holes 16 in the intended direction. The
shield plate 15 increases the moment of inertia of the
- pipe 14 and, therefore, also has a strength-technical
function. The plate is designed with the necessary
height for achieving said two objects. The supply means
may, 1If required, be provided with one or more addi-
tional pipes with shield plates arranged on different
levels, as appears from the dashed-line completion 17
In FIG. 3. The supply holes 16 for treatment liquid may
be arranged n a row, which in a section according to
'FIG. 1 1s in paraliel with a line through the lowermost
row of screen holes on the screen surface 9. This im-
plies, at the embodiment according to FIG. 1, that both
the axis line of the pipe 14 and the lower edge of the
screen body 4 are in parallel with a -normal plane
through the container. Different operation conditions,
‘however, for example in radial direction of the con-
tainer, may result in the angularity of the row of holes
16 In relation to the lowermost row of holes in the
screen body: brings about the most uniform displace-
ment effect across the cross-section of the container. In
a vertical direction, the treatment liquid may be sup-
phed on a level, which lies below, above or on the same
- height as the lowermost portion of the screen surface,
depending on the design of the screen set and container
and on the flow-technical conditions for the cellulose
‘pulp. The area of the holes 16 is to be chosen decreas-
ing in the direction to the axis line of the container.
In order to facilitate at the liquid separation the
movement of the cellulose pulp past and along the
screen surfaces of the screen bodies, and in order to
prevent material impressions: in the screen openings,
the screen bodies may be arranged so as to be intermit-
tently movable in the axial direction of the container, in
the manner disclosed in the Swedish patent specifica-
tion 198 496. In order to achieve this effect, among
others, U.S. Pat. Nos. 3,622,262 and 3,729,961 instead
proposes that the inflow of the liquid into the cavities of
the screen bodies shall be interrupted at suitable inter-
~ vals, entirely or partially, and in U.S. Pat. No.
- 3,677,040 and U.S. Pat. application Ser. No. 476,076 it
is proposed that the pressure impulses required for this
purpose are produced by means of a gas, preferably air.
Particularly, the two lastmentioned ones of these pa-
tents may advantageously be applied to. the present
invention. The device producing the pressure lmpulses
may be a solenoid controlled by a time-relay which in a

schematic way and in the form of one unit is shown in
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shown) via conduits 19 and 20 and with the atmo-

‘sphere, respectively, via conduits 20 and 21. The pres-

sure impulses are supplied to one or more screen bod-
1es 4 simultaneously according to a suitable pattern.
During the pressure impulse, the outlet opening 22 of
each screen body In a valve seat 23, which opening is

connected to the screen body 4 via a conduit 24, may

be held closed by a valve 25. After the impulse emis-
sion has ceased temporarily, the outlet opening 22 shail

be exposed by a step-by-step or continuous turning of-

the valve, so that the cavity of the screen body commu-
nicates with the inner space 26 of the filling body 5 and
drainage conduit 27. It is usually not necessary to hold
the outlet openings of the screen bodies closed during
the impulse cmission by means of relay-controlled sole-
noids, and this is particularly the case when the pres-
sure impulses are rapid and of short duration by media-
tion of gas, such as air. The valve means 23, 25 is a
complement or an alternative to solenoids or similar
valves. The embodiment according to FIG. 1, thus,

would in this aforesaid respect very well have continu-

ous and free communication with the space 26, i.c., the
valve 25 being removed as shown in FIG. 2. The best
effect during impulse emission at closed drainage con-
duit 24 1s achieved especially with slow pressure im-
pulses of longer duration.

~The valve 18 may by means of the conduit 20 and
conduits 28 and 29 be so connected that all screen
bodies 4 are supplied simultaneously with pressurc
impulses, whereby the inflow of liquid to the screen

bodies 1s temporarily interrupted across the entire

cross-section of the container. A valve or a plurality of
valves 18 may also be so connected that the inflow is
not interrupted . simultaneously but at a certain. se-
quence. In this lastmentioned case, the bed of cellulose

pulp between two screen surfaces will pass for a short

period between one screen surface with full or partly

1nterrupted inflow and one screen surface with unthrot-

tled inflow. This should normally not result in an unde-
sired displacement of the fibers forming the pulp bed,

‘but the fibers will maintain their stationary position

relative to each other. Possible inconveniences of this
kind can be eliminated by each screen body 4 being
provided with a partition wall 30. The cavities in each
screen body half, which are served by the same supply
means 14, are connected for simultaneous pressure
impulses. When a section of the container with several
screen bodies is supplied with simultaneous pressure
impulses, only the screen bodies defining the sections
must be provided with partition walls. With respect to
standard, on the other hand, it may be suitable to pro-

- vide all screen bodies with partition walls. Such a de-
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FIG. 1 and designated by 18. Upon impulse from time- -

relays, the solenoid establishes gonne‘ction- of the
- screen body 9 alternatingly with a pressure source (not

sign with section-wise impulse emission is shown in
FIG. 7. A number of screen body halves is served via
conduits 44, 45 and 46, and the other halves are served
via conduits 47, 48 and 49. When it is desired that the
outlet openings of the screen bodies are closed at im-
pulse emission across the entire cross-section of the
container, the valve preferably is designed movable in
the axial direction of the container, in such a manner
that the closing is broken in the upper position.

In liquid-treating, for example, washing of cellulose
pulp, it is desired that supplied liquid entirely or par-
tially replaces the liquid in which the cellulose-contain-
ing material 1s suspended. The replacing - liquid s

‘added, as already. mentioned, from a supply: means

preferably a cylindric or flattened pipe with one or, as

- appears from FIG. 3, a pair of hole rows with interme-




3.985.005

"
diate shielding plates. The hole division in the longitu-
dinal direction of the pipe 1s chosen sufficiently smali
for obtdining a untform spread-out of the replacement
liquid in radial direction of the container. The spread of
the liquid can take place in a continuous manner. How-
ever, particularly at the spread of fibrous backwater,
the hole diameter should not be less than 4-5 mm in

3

order to climinate the risk of hole clogging. This may -

give rise to the problem, that the amount of supplied
replacement liquid will be too great at the pressure
drop, which 1s required from the holes in order to
achieve, that from holes disposed at different distances
from the inlet place of the pipe, equal amounts of liquid
-are drained. This problem may also exist at the spread
from holes with a smaller diameter.

In order to overcome the a foresaid inconvenience, it
1s proposcd to.add the replacement liquid intermit-
tently under pressure above atmospheric pressure. For
this purpose, a further valve is provided, preferably a
relay-controlled solenoid 31. Upon impulse from time-
relays, the solenoid connects via conduits 32 and 33 the
supply means at predetermined intervals with a con-
tainer {not shown) for replacement liquid. Between the
supply periods, the valve holds the conduit 33 closed to
prevent fiber cloggings in the holes 16 and/or leakage
out mto the container of replacement liquid at unde-
sired times. As there 1s also rnisk of clogging by fibers

from the cellulose pulp through, intermittent addition

of clean treatment hiquid may also be tavorable.
- The valve means shown in FIGS. 1, 4 and 5§ may
replace the valves 18 and 31 and be designed for the
functions of supplying pressure impulses to the screen
bodies, when required with simultaneous closing of
their outlet openings and, when required, for the addi-
tion of treatment liquid at timed intervals. The me-
dium, gas of liquid, for transferring pressure impulses
to the screen bodies is supplied from a conduit 34 via a
stuffing box 35 on the rotary valve axle 36 and via a
conduit 37 to the outlet opening 22 of the screen body
4. In the example shown, said opening 1s held closed
during the impulse cmission by a member 38 projecting
-on the valve 25. In an analogous manner, treatment
liquid is supplied from a conduit 39 via a stuffing box
40 and a conduit 41 to an inlet opening 42 in the valve
seat 23, which inlet opening communicates with a sup-
ply means 13 by the conduit 43. The compartments 42
are held continuously closed, as appears from FIG. 5.
Irrespective of the valve means used, the pattern for
the pressure impulses to the screen bodies and/or the
supply means for treatment liquid can be chosen within
wide limits with respect to, for example, the number of
simultaneous pressure impulses, the succession about
the container for the screen bodies, and respectively,
supply means and the mutual succession between the
“same. It may be unsuitable, that pressure impulses are

supplied simultaneously to a supply means and the

cavity inside of the two screen surfaces being served by

said means. At the valve means according to FIGS. 4

and 5, the number of connecting openings 22, 42 can
be chosen proportional to the number of means 4, 13
connected to each opening. : - |

The embodiment according to FIGS. 8 and 9 has
been proposed as an alternative embodlment at which
the different distances a and b between the screen bod-
ies are compensated for whereby the supply means 50
for treatment liquid is designed so inward tapering that

the flow path e of the liquid to each screen body 51 is.

of equal length at the periphery of the w:dened portion
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3 of the container 1 as at the periphery 6 of the filling

body 5. In order to prevent disturbance to an undesired

dcgree of thc upward flow of the cellulose pulp, the
supply means 50 has a wedge-shaped section, as shown
in FIG. 10. The screen bodies 51 are designed with
cqual height along their entire length. |
- At the embodiment described last, in addition to
conduits 20 and 33 for the transfer of pressure impulses
and, respectively, treatment liquid, also conduits 52 for

drained liquid have been provided at the periphery of

“the container 3. It is hereby gained that the connections

are ecasily accessible from outside, which facilitates the
cxchange of screen bodies and supply means. Said
bodies and means can even be dismounted, and, re-
spectively, mounted during the ongoing passage of
cellulose pulp through the container. One prerequisite
in this respect is, that stop valves for the conduits and
preferably necessary guide and shielding arrangements
for the movement of the screen bodies and supply

means in substantially ‘radial direction are provided.

The movement of the screen bodies to the intended
position is facilitated by a wedge-shaped design of the
inner portion 53, as appears from FIG. 9. The laying of
the conduits facilitates under any circumstances the
control and service. The flow from each screen body in
the conduit 52 a.o. may be controlled visually, when a
portion of the conduit is made of transparent material.
The same control possibilities are obtained, irrespec-
tive of the conduit laying, when a portion of the screen

.body end wall located at the periphery of the container
-1s made of transparent material, Said end wall portion

may also advantageously be designed as or with a de-
tachable cover, so that cleaning can be carried out
from a service platform by means of a brush or by
scavenging portions of the screen body which possibly
are heavily clogged. In FIG. 8 a service platform 34,
preferably arranged about the container, and a liquid
trap 85 with drain 56 are indicated schematically..

‘The described method of exchange can also be ap-
plied to the embodiments in FIGS. 1 and 11 when con-
duits. from the interior of the container are provided
with connecting couplings which, for example, seal at
friction contact.

The embodlment according to FIG. 11 can be uti-
lized advantageously when several processing steps In
the same container are desired, for example, at. so-

called dynamic bleaching. In the container §7 a plural-

ity of sets of screen bodies 58 with supply means 59 for
bleaching- liquid and/or extraction liquid and/or wash-
ing liquid are shown. The cellulose pulp is intended to
be charged through the connecting piece 60 by means
of a so-called thick stock pump for passage upwards in
the direction of the arrows 61. Conduits for drained
liquid are schematically shown and designated by 62,

63 and 64. The screen bodies 58 and supply means 59
need not be arranged directly above each other, but |
may be offset in peripheral direction, so that, for exam-
ple, the screen bodies 58 on one level, in'a view from
above, are disposed centrally between the screen bod- |

ies 58 on the level next below. At the upper portion of

the container, a tower scraper 65 with a drive wheel 66
1s provided in known manner to discharge the pulp to a
shaft 67. The tower scraper may be designed so that the
scraper blades 68 describe a conical rotation area 69,

the generatrix of which is substantially in parallel with

the central line 70 through the broken-through (perfo- -
rated) portion of the screen surface 58_ and/or with the
supply openings for treatment liquid in the supply
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means 59, in order to obtain as uniform pressure condi-
tions as possible along the radial extension of the means
58, 59. Supply condutits for pressure impulses 71 and
72 to the screen bodies 58 and, respectively, supply
means 39 are drawn through a cavity 73 in the driving
and supporting axle 74 of the tower scraper. Each of
the conduits s connected to a main pipe 75 and 76,
respectively, located in a filling body 77 in the con-
tainer 57. From said main pipes extend branch pipes 78
and 79 to respective means. Corresponding conduit
systems (not shown) for screen bodies are arranged on
lower levels. A central conduit system, thus, is estab-
lished which shortens the length of the conduits com-
pared with a conduit system at the periphery of the
contamer. The number of sets of screen bodies on
different levels 1s chosen with respect to the desired
number of treatment steps. The vertical distance de-
pends on reaction times and, therefore, said distance in
proportion to the container diameter may be substan-
- tially greater than shown. At bleaching as well as wash-
Ing after the digestion of the pulp, 1t is often necessary
to concentrate the pulp at the beginning of the treat-
ment procedure. Such a concentration can be carried
out by means of a set of screen bodies arranged on the
same level, preferably on the lowermost level with
respect to the order of the treatment steps relative to
each other. At a pure concentration, supply means for
treatment liquid are not required, as already men-
tioned. -

Two different proposals were made to compensate
for different distances between screen bodies at the
periphery of a container and at a filling body located
centrally in the container, viz. to design the screen
surfaces with a height decreasing from the periphery of
the container and, alternatively, to decrease the widths
of the supply means in the normal plane of the con-
tainer in a corresponding way. Both said proposals may
advantageously be applied simultaneously to a set of
screen bodies with associated supply means. It is
hereby gained that the screen surfaces can be designed
with a height, which decreases inwards at a smaller
degree, and the supply means can be designed with a
smaller width at the periphery of the container. It is
also possible to design the screen bodies so that both
height and width decrease inward, as the only measure
to compensate for the distances, or in combination with
supply means having a width decreasing inward.

FIG. 12 shows a further embodiment, at which the
container has rectangular shape. The container is des-
ignated by 80, the screen bodies and supply means are
designated by 81 and 82, respectively. there are further
shown in a schematic way conduits 83 and 84 for trans-
fer of pressure impulses and processing liquid, respec-
tively, and drain conduits 85. The screen bodies have
equal height along their length, and the supply means
have equal width. Several containers of this kind may
be arranged adjacent each other or with intermediate
wedge-shaped filling bodies, so that a tower with polyg-
onal cross-section and with a polygonal inner filling
body is formed.

In the description of the embodiments according to

the present invention, it was stated, that the pressure
impulses are to be emitted at definite time intervals.
This definition does not restrict the posstbility of apply-
ing any pulsation method as described in U.S. Pat. Nos.
3,622,262; 3,729,961; 3,677,040 and U.S. Pat. appli-
cation Ser. No. 476,076. The pulsations, thus, may take
place intermittently or continuously, by the mediation
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of liquid or gas, etc. One interesting application 1s, that
gas, preferably air, is pulsated continuously, for exam-
ple by the device shown in FIG. 2 in U.S. Pat. Nos.
3,662,262 and 3,729,961. A pressure difference is
maintained between the outside and inside of the
screen surface, in such a manner, that inflow of liquid

‘takes place to the cavity of the screen body. This pres-

sure difference can be obtained from the pulp column
above the screen body, or in another way. At the inven-
tion, also gas phase bleaching may be carried out, in
which connection the pulp concentration must be
chosen higher than previously stated, or 20-50%, pref-
erably 25-35%. The gaseous bleaching agent 1s added
under the necessary pressure either through means of
the kind of screen bodies 58 or of the kind of supply
means 39. The addition takes place intermittently at
definite time intervals or with substantially continuous
pulsation. During the bleaching step it is neither possi-
ble nor right to drain liquid from the pulp column. The

pulsation has the object to prevent clogging of the

supply holes for the gaseous bleaching agent and to
facilitate the movement of the cellulose pulp along the
outside of the supply means during the penetration of
the gaseous bleaching agent into the pulp column.

Although this invention has been described with re-
spect to its preferred embodiments, it should be under-
stood that many variations and modifications will now
be obvious to those skilled in the art, and it is preferred,
therefore, that the scope of the mvention be limited,
not by the specific disclosure herein, but only by the
appended claims. -

What is claimed is: -

1. An apparatus for treatment of cellulose pulp com-
prising a vertical treatment container adapted for axial
flow of cellulose pulp therethrough, said container
having a substantially circular cross-section, a filling
body centrally located within said container, a plurality
of screen bodies for the collection of liquid separated
from the cellulose pulp, and means for mounting said
screen bodies in the container, said screen bodies ex-
tending from the periphery of said container to said
filling body and being arranged substantially radially
throughout the cross-section of said container, each
said screen body including two screen body walls of
opposed spaced relationship with a least one of said
screen body walls being pervious, each screen body
wall being disposed in a separate, substantially verti-
cally extending plane, each screen body including at
least one cavity therein being defined by said screen
body walls, said at least one cavity extending along the
entire radial and vertical extents of said screen body.

2. The apparatus of claim 1 wherein said screen body
walls comprise screen surfaces and the height of said
screen surfaces is substantially constant along the ra-
dial extension of said screen bodies.

3. The apparatus of claim 1 wherein said screen body
walls comprise screen surfaces and the height of said
screen surfaces decreases in a radial direction with
Increased distance from the periphery of said con-
tainer. |

4. The apparatus of claim 3 wherein the ratio of the
height of said screen surfaces at the periphery of said
contatner and the height of said screen surfaces at said
filling body 1s substantially equal to the square of the
ratio of the distance between the screen surfaces of
adjacent screen bodies at the periphery of said con-
tainer to the distance between the screen surfaces of
adjacent screen bodies at said filling body.
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5. The apparatus of claim 3 wherein the ratio of the
height of said screen surfaces at the periphery of said
container and the height of said screen surfaces at said
filling body is equal to the ratio of the distance between
the screen surfaces of adjacent screen bodies at the
periphery of said container and the distance between
the screen surfaces of dd_]dCCI‘lt screcn bodies at said
filling body.

6. The apparatus of claim 1 wherem said screen bod-
ies are wedge-shaped, the distance between said screen
body walls of each said screen body decreasing with
increased distance from the periphery of said con-
tainer.

7. The apparatus of claim 1 wherein said screen body
walls are substantially parallel.

8. The apparatus of claim 1 further comprising means
connected to said screen bodies for transfer of pressure
impulses of fluid from a pressure source.

9. The apparatus of claim 8 wherein said screen bod-
ies further comprise normally open drain means to hold
sald drain means closed during the transfer of pressure
impulses.

10. The apparatus of claim 9 further comprising
valve means operative to transfer pressure impulses to
said screen bodies and to close said drain openings
during the transfer of said pressure impuises.

11. The apparatus of claim 8 wherein said means for
transfer of pressure impulses arc connected to said
screen bodies at the periphery of said container.

12. The apparatus of claim 8 wherein said means for
transfer of pressure impulses are connected to said
screen bodies at said filling body.

13. The apparatus of claim I wheremn each said
screen body further comprises a partition wall disposed
between said screen body walls, said screen body walls
and said partition wall defining two screen body cavi-
ties. |
~ 14. The apparatus of claim 13 further comprising
means connected to cach said screen body cavity for
transferring pressure impulses of fluid from a pressure
source.

15. The apparatus of claim 1 further comprising sup-

ply means for supplying treatment liquid to said con-
tainer, said supply means being disposed between adja-
cent screen bodies.
16, The apparatus of claim § wherein said supply
means include shield means for guiding treatment lig-
uid supplied on both sides of said shield means in a
destred direction.
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17. The apparatus of claim 15 wherein said treatment
liquid supply means are arranged substantially radially

throughout the cross-section of said contamner and ex-
tend from the periphery of said container to satd filling

body, said supply means having decreasing width with
increased distance from the periphery of sald con-
tainer.

18. The appardtuq of claim 17 wherein in said supply
means include a plurality of supply openings in spaced
relationship to cach other along the length of said sup-
ply means, the width of said supply means decreasing
such that the distance between said supply means and
an adjacent screen body is substantially equal at the
periphery of said container and at said filling body.

19. The apparatus of claim 15 wheremn said apparatus
further comprises a pressurized vessel of treatment
liquid and at least one conduit provided with valve
means and connected to said treatment liquid supply
means for transferring pressure batches of treatment
liquid to said treatment container.

20. The apparatus of claim 19 wherein said conduit 1s
connected to said treatment liquid supply means at the
periphery of said container.

21. The apparatus of claim 15 wherein said treatment
liquid supply means are of substantially identical design
to said screen bodies. |

22. The apparatus of claim 15 wherein said hiquid
supply means are wedge-shaped, the distance between
walls of said liquid supply means decreasing with in-
creased distance from the periphery of the container.

23. The apparatus of claim 1 wherein said plurality of
screen bodies is a first plurality of screen bodies and
said apparatus further comprises at least a second plu-
rality of screen bodies mounted and arranged substan-
tially radially throughout the cross-section of said con-
tainer on a different horizontal plane than said first
plurality of screen bodies.

24. The apparatus of claim 1 further comprising a
tower scraper at the upper portion of said treatment
container for discharging treated cellulose pulp to a
shaft.

25. The apparatus of claim 24 wherein said tower
scraper comprises a scraper blade having a lower edge
and wherein said lower edge during rotation of said
tower scraper defines an area the generatrix of which
when séen in an axial plane through the axis line of the
container is parallel to a line defined by half the height

of said screen surfaces of said screen bodies.
= 5 % » ¥ *x
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